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[57] ABSTRACT 

A remote control system for TV receiver control. The 
system uses infra-red transmission to trasmit an infra-red 
data pulse on each edge of a pulse duration signal com- 
prising a coded pattern of binary 0 and 1 bits which are 
formed by pulses of respective different lengths. The 
original pulse duration signal can be reconstituted at a 
receiver by a bistable clement which is responsive to the 
infra-red data pulses. Since the regenerated modulating 
waveform could be in anti-phase with the original mod- 
ulating waveform, the sequence of data pulses is trans- 
mitted twice and an additional data pulse is transmitted 
between successive transmissions, so that one or the 
other of the two regenerated modulating waveforms 
must be in phase with the original modulating wave- 
form. 

9 Claims, 11 Dramng Figures 
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REMOTE CONTROL SYSTEM CAPABLE OF 
TRANSMITTING THE INFORMATION WITH THE 
AID OF AN INFRA RED BEAM USING PPM OR 
AN ULTRASONIC BEAM USING PDM 5 

CROSS REFERENCE TO A RELATED 
APPLICATION 

This application is a continuation of U.S. application 
Ser. No. 875,338, filed Feb. 6, 1978. the priority of 
which is hereby claimed. 

BACKGROUND OF THE INVENTION 

The invention relates to a remote control system in 
which each of a plurality of remote control functions is 
represented by a message sequence comprising a plural- 
ity of binary bits of which a binary bit 0 and a binary bit 
1 are distinguishable from each other by having, for the 
whole duration of a first period, different time ratios of 
two different parameters, being respectively a high 
level and a low level portion of a bit period, forming a 
pulse duration signal having an edge each time said 
signal is changing from one level to the other. 

In most remote control system used nowadays for 
controlling a television receiver, an ultrasonic beam is 23 
used as the carrier for transmitting information from the 
transmitter to the receiver. 

However such ultrasonic transmission is sensitive to 
disturbance because ultrasonic sound can easily be pro- 
duced by moving certain objects present in the room 30 
where said remote control system is operating. 

Therefore, newer systems use, instead of an ultra- 
sonic beam, an infra red beam as the carrier for transmit- 
ting the information from transmitter to receiver. 

However certain TV setmakers are still using the 35 
older ultrasonic method while others use the infra red 
beam. 

Thus, the manufacturer, of the encoder for the trans- 
mitter and the decoder for the receiver, which decoder 
and encoder are nowadays manufactured as integrated 40 
circuits made on a semi-conductor body, has to take 
care that they can be used for both systems. 

It should also be taken into account that the light 
emitting diodes (LED), used as the Hght source at the 
transmitter end, require a relatively large current in 45 
order to emit sufficient infra red light to reach the re- 
ceiving channel in the TV receiver, which can be situ- 
ated at several meters distance from the transmitter. 

SUMMARY OF THE INVENTION jq 

So it is an object of the invention that the pulse dura- 
tion signal, which is normally used for the ultrasonic 
transmission, and the several binary bits of which can 
last for several milliseconds, is converted in very short 
dot pulses so that the large current flowing through the 55 
light emitting diode only flows for a very short time. 
Thus the energy to be delivered by the battery in the 
transmitter, in case of infra red transmission, is greatly 
reduced.' 

In order to achieve this result, the remote control 60 
system in accordance with the present invention is char- 
acterized in that, in order to be able to use the same 
encoder at the transmitter side and the same decoder at 
the receiver side both for ultrasonic and for infra red 
transmission of said binary bits, the encoder comprises 65 
means for converting, in case of infra red transmission, 
said pulse duration signal into a pulse position modula- 
tion signal whereby a data pulse (R', S' resp. R', T) is 
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2 

transmitted on each edge of said pulse duration signal 
and whereby the decoder comprises means for reconsti- 
tuting, in case of infra red transmission, the received 
pulse position modulation signal into the original pulse 
duration signal. 

In the present context, a complement word is one in 
which each discrete binary bit is the complement of the 
corresponding binary bit in the original word. Also, in 
the present context, m, the number of bits in a short start 
word, is at least three and the value of n, the number of 
bits in a message word, depends on the number of con- 
trol functions to be performed. Furthermore, the term 
"binary coded word" is used herein to denote an or- 
dered number of binary bits, even though such binary 
bits could be separated into groups which effectively 
form what might be termed "sub- words". 

A transmitter for use in such a remote control system 
can be characterized in that said means in the encoder 
for converting the pulse duration signal into a pulse 
position modulation signal are a first AND-Gate (Gil), 
to a first input terminal of which the pulse duration 
signal is applied, a second AND-Gate (G15), to a first 
input terminal of which a switching signal is applied, an 
input terminal (IR/US), to which is applied an informa- 
tion signal determining whether infra red or ultrasonic 
transmission occur, said input terminal (IR/US) being 
connected to a second input terminal of said second 
AND-Gate (G15) and, through an inverter (IV2), to a 
second input terminal of said first AND-Gate (Gil), 
and wherein the two outputs of the two AND-Gate 
(Gil, G15) are connected to two input terminals of an 
OR-Gate (G12), the output terminal of which is con- 
nected to the transmitting device. 

A receiver for use in such a remote control system 
can be characterized in that said means in the decoder 
for reconstituting the received pulse duration modula- 
tion signal into the original pulse duration signal are a 
first AND-Gate (G16), to a first input terminal of which 
the received signal is applied, a divide-by-two circuit 
(DR5) to an input terminal of which said received signal 
is also applied, a second AND-Gate (G17), a first input 
terminal of which is connected to an output terminal of 
said divide-by-two circuit (DR5), an input terminal 
(IR/US'), to which is applied an information signal 
indicating whether infra red or ultrasonic transmission 
takes place, said input terminal (IRAJS') being con- 
nected to a second input terminal of said second AND- 
Gate (G17) and, through an inverter (IV3). to a second 
input terminal of said first AND-Gate (G16), and 
wherein the output terminals of said two AND-Gates 
(G16, G17) are connected to two input terminals of an 
OR-Gate (G18), from the output terminal of which the 
pulse duration signal is obtained. 

DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, of which: 

FIG. 1 shows a basic block diagram of a remote con- 
trol system; 

FIG. 2 shows a transmission code for use in the sys- 
tem of FIG. 1 and the production of data pulses accord- 
ing to that code and in accordance with the invention; 

FIG. 3 shows a more detailed block diagram of the 
transmitter coder of the system of FIG. 1; 

FIG. 3a shows in further detail, a part of the transmit- 
ter encoder of FIG. 3; 
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FIG. 3^ shows another embodiment of a part of the of the remote control functions, the second word being 

transmitter encoder of FIG. 3; an n-bit message word MWX peculiar to the remote 

FIG. 4 shows waveforms used in the coder of FIG. 3; control function X, and the third and fourth words 

FIG. 5 shows a more detailed block diagram of the CSW and CMWX being the complements of the start 

receiver decoder of the system of FIG. X; 5 and message words, respectively. FIG. 2{d) shows that 

FIG. 5a shows in further detail, a part of the receiver the four words SW, MWX, CSW and CMWX are each 

decoder of FIG. 5; five-bit binary coded words. FIG. 2(e) shows the code, 

FIG. 56 shows another embodiment of a part of the CODE X, represented as a waveform containing, 

receiver decoder of FIG. 5; within a constant bit period, a short pulse for binary bit 

FIG. 6 shows a more detailed block diagram of the 10 0 and a long pulse for binary bit 1. 

bit detector which forms part of the decoder of FIG. 5, it is assumed that the time t4 is 160 milliseconds and 

and contains 20 bit periods which are each of 8 milliseconds 

FIG. 7 shows a more detailed block diagram of the duration, 

monitoring unit which forms part of the decoder of yj^aj means each bit period is 8 milliseconds and Is 

FIG. 5. 15 itself divided into 6 periods x of a duration of 1.33 milli- 

DESCRIPTION OF THE PREFERRED seconds each. ^ . ^. ^ 

EMBODIMENT ^ shown m FIG. 2(/) whcrem one bit period of 

. . t_, 1 8 milliseconds is indicated by 6x. 

Referring now to FIG. 1, there is shown m block ^^^^ ^ ^j^^^ pulse for a binary bit 0 has a duration of 

diagrammatic form a basic remote control system. Tht 20 ^^^^j^ (l/6=x) of this bit period, i.e. x= 1.33 millisec- 

transmitter consists of a function selecUon unit F. a ^^^^^ ^ j^^g ^^^^^ a binary bit 1 has a duration 

coder C, a modulator and amplifier circuit M. and an ^^^^ ^^^^^ (4/6=4x) of the bit period i.e. 4x=5.33 

output energy transmitter element or transmitting de- milliseconds 

vice TX. The receiver consists of an input energy re- j^.^ ^{f) wherein the original infor- 

ceiver element or receiving device TR. an amphfier and 25 ^^^^^ ^^^^^^^ parameters, namely a high level 

detector circuit A a decoder D and an interface circuit ^ j^^^, ^ j^^^l j^^^ 

IF. The outputs of the decoder D are converted by the ^ mUliseconds and the low level lasts for 5x millisec 

interface circuit IF into signals which are used to con- ^ 

trol the required functions. I" " television for exa,^ «» • ^^^^^ ^.^j. 

pie. these functions may mclude on/off TV channel 30 / 8 ^^^^^^^^ 

'*Whfn\«^°'^^^™l^^^^^ the Now. in accordance with this invention, these high 

When used in connection with a television set, the j » , i » .u:-i 

transmitter may be in the form of a small box which can low evel parame^rs^ "^^^^Tn f^^^^^^ 

be held in a person's hand. Tlie transmitter element TX P^^. 2(.) are transmitted, m case an ^^^r^<^^^^l2^ 

wouldbemountedatoneendofthebox,andonthebox 35 ^ the earner for transtmtting the mfor^^^^^ 

would be mounted a set of push buttons or other suit- <f f ^^^^^'^^^ transmission no these 

able control contacts. To change the volume and/or ^igh and low level parameters are not transmitted but 

any of the other controls on the television set, the trans- ^^^^^^ ^^'J?^^""^ ^P^I^^^i ^ ^^''''^ "^'w. n ' 

miner element TX would be pointed towards the televi- of the embodiment of FIG. for a binary bit 0, very 

sion set and the appropriate button on the transmitter 40 short pulses R' and S are Uansmitted (s^ FI^ 2fe)) 

depressed. For a simple channel change the button and for a bmary bit 1. very short pulses R and T are 

would be depressed for a short time only, but for a transmitted Thus the original pulse duration signal as 

volume or brilliance change the appropriate button shown m FIG 2(.) and 2^n is converted into a pulse 

would be depressed until the desired level of volume or Position modulation signal as shown m FIG, 2(g). 

brilliance had been attained. In the performance of the 45 Therefore puls^ R mdicate each tmie the begimiing 

invention, the transmitter element TX is suitably an of the high level, whereas pulses S and T respectively 

infra-red transmitter, and in the embodiment to be de- indicate the beginning of the low level and, at the same 

scribed the system has such an infra-red transmitter. time, the end of the high level. 

However it will be clear that also an ultrasonic transmit- In this way, the same mtegrated circuits (IC) can be 
ter. which is a selectable alternative to the infra-red 50 used both at the transmitter and at the receiver, inde- 

transmitter. can be used. The receiving device TR. in pendent of whether ultrasonic or mfra-red transmission 

case an infra-red beam is used, is a light sensitive ele- is used. . ^ * *x j 

ment. When ultrasonic information is transmitted, de- Only one additional bit information (a 0 or a 1) need 

vice TR is a microphone. ^e given on the input terminal IRAJS (see FIGS- 3, 3(a) 
Referring now to FIG. 2. FIG. 2(a) shows a selection 55 and 5(o)) in order to indicate whether an infra-red or an 

of a remote control function X for a time tl followed. ultrasonic carrier is used. 

after an interval oftimet2. by the selection of a different FIG. 2(h) shows the true transmitted short pulses 

remote control function Y for a time t3. FIG. 2(b) when an infra-red beam is used, whereas FIG. 2(/) 

shows that in the time tl a code, CODE X. which takes shows the true transmitted signal in case of an ultrasonic 
a time t4 to be transmitted, is initially transmitted, then 60 beam. 

immediately repeated in complete form, and then re- FIGS. 2(^) and 2(1) will be explained more fully here- 

peated again but not in complete form. In the time t3 a inafter. 

different code, CODE Y. which also takes the time t4 to The complete waveform shown in FIG. 2(e) is the 
be transmitted, is initially transmitted, then immediately output of the coder C of the transmitter shown in FIG. 
repeated three times in complete form, and then re- 65 1 for each time period t4 when the remote control func- 
peated again but not in complete form. FIG. 2(c) shows tion X is selected by the function selection unit F. 
that code X consists of a sequence of four words, the For transmission, the waveform of FIG. 2(e) is con- 
first word being an m-bit start word SW common to all verted by the circuit M and the transmitter element TX 
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into short bursts of infra-red energy or relatively longer message sequence being the start word, the . second 

bursts of ultrasonic energy. word being the appropriate message word, and the third 

Referring now to FIGS. 3 and 4, there is shown a and founh words being the complements of the start 

circuit and waveform, respectively, of the coder C of and message words, respectively, 

the transmitter shown in FIG. 1. Timing control means 5 Each such message sequence is produced during a 

in the coder includes a clock pulse source CLl, a di- time of I20x, i.e. 30x for each word. An example of a 

vide-by 6 circuit DRl, a divide-by 5 circuit DR2, and waveform for one such message sequence is shown in 

two divide-by 2 circuits DR3 and DR4. The clock pulse FIG. 2(e), as aforesaid. 

source CLl produces a square pulse waveform A of A more detailed description of FIGS; 3 and 4 will 

period 1.33 miliseconds, which period will hereinafter 10 now be given. 

be referred to as x. Circuit DRl produces six pulse When the user first selects a remote control funcdon, 
waveforms B, C, D, E, F and G each having a pulse closure of one of the pairs of contacts in the matrix MX, 
width X and period 6x. Circuit DR2 is fed from wave- connects power to the transmitter and produces a wave- 
form G and produces five pulse waveforms H, J, K, L, form Z which presets the circuit DRl to C and clears B, 
and M each having a pulse width 6x and period 30x. 15 D, E, F and G, presets the circuit DR2 to H and clears 
Circuit DR3 is fed from waveform M and produces a J,K,L, and M, and presets the circuit DR4 to U. A pulse 
square pulse waveform N of period 60x, and circuit waveform P=C'H-N clears the last stage of the shift 
DR4 is fed from waveform N and produces a square register SRI to 0 and enables the counter control circuit 
pulse waveform U of period 120x. Gating circuits (not CRC to clear the counter CRl to 00000. 
shown) are used to derive further pulse waveforms 20 During the time zero to 30x following the pulse P, the 
P=C H'N, Q=D-H, R= A-D, S=A'E and T=A'B. start word 00101 is produced as follows. The condition 

A message encoder provides, in response to the oper- N makes the start word available from the data selector 
ation by a user of the function selection unit F shown in DSEL to the buffer unit BU2. The pulse waveform 
FIG. I, a five bit binary coded message word appropri- Q=D-H then parallel loads the five stage output shift 
ate to the selected remote control function. This mes- 25 register SR2 with the start word, and the pulse wave- 
sage encoder consists of a crosspoint matrix MX, whose form RssA>D, which has a period 6x, shifts the start 
condition is rendered unique to the selected remote word from the register SR2 to the modulator circuit 
control function in response to the operation of the MOD during the period 30x. The modulator circuit 
function selection unit F, a buffer unit BUI, a six-stage MOD is responsive to a pulse R at the beginning of each 
parallel-to-serial input shift register SRI, a five stage 30 bit period of 6x to supply a pulse output to the transmit- 
counter CRl and a counter control circuit CRC. ter stage STX and is then further responsive to a pulse 

The cross-point matrix MX consists of five columns waveform S— A-E after a time x corresponding to a 
to which the waveforms H, J, K, L and M, and are fed, binary bit 0, or to a pulse waveform T= A-B after a time 
respectively, and six rows which lead via the buffer unit 4x corresponding to a binary bit 1, to terminate the 
BUI to the six stages, respectively, of the input register 35 pulse output to the transmitter stage STX. One of the 
SRI. Each cross-point (except one, for a reason which pulse waveforms S or T is gated for each bit according 
will be explained later) is provided with a pair of con- to the output of the shift register SR2 and the output of 
tacts, and the function selection unit F is arranged (by the true-complement selector TCS. The pulse wave- 
means not shown) so that, for the time during which a form U ensures that during the first time period 30x the 
particular one out of twenty-nine possible remote con- 40 pulse output, with respect to the true start word, is 
trol functions is selected, one pair of contacts in the being produced from the modulator circuit MOD. 
matrix MX corresponding to that function is closed. During the time zero to 30x following the pulse 
The timing control is arranged to shift the condition of waveform P, while the start word is being dealt with by 
each cross-point of the matrix MX in turn through the the modulator circuit MOD, the message word is put 
register SRI and to count the counter CRl until the 45 into the counter CRl as follows. The pulses of the 
counter CRl contains a message word corresponding to waveform D load the 6-stage input shift register SRI at 
the selected function and is stopped. intervals of 6x, and the entire contents of the shift regis- 

The time taken to put a message word in the counter ter SRI is shifted by the clock pulse waveform A into 

CRl is a maximum of 30x. the counter control circuit CRC during each period of 

A data selector DSEL is arranged to enable a five- 50 6x. During each pulse of the waveform D, a pulse from 

stage parallel-to-serial output shift register SR2 to be one of the waveforms H, J, K, L, and M will be applied 

loaded via a buffer unit BU2 with either a message word to a respective one of the five columns of the matrix 

from the counter CRl or a fixed five bit binary coded MX. If none of the pairs of contacts in a column of the 

start word contained in the circuit DSEL. A modulator matrix MX is closed when a pulse from the respective 

circuit MOD is controlled by the output of the output 55 waveform H, J, K, L or M is applied to that column, 

shift register SR2 by the output of a true-complement then the pulse of the waveform D occurring during the 

selector TCS. and the output of an extra pulse generator pulse, will load five zeros, 00000, into the shift register 

EPG. The modulator circuit MOD feeds an output SRI. Dependinjg on which one of the pairs of contacts 

energy transmitter stage STX which produces bursts of of the matrix MX is closed, corresponding to a particu- 
infra-red or ultrasonic energy at its output OP, 60 lar selected function, then a I will be loaded into the 

In response to continued operation of the function stage of the shift register SRI corresponding to the row 
selection unit F, the timing control means continuously of the matrix MX containing that closed contact pair by 
shifts the shift register SR2 and controls the data selec- a pulse of the waveform D when a pulse from the re- 
tor DSEL, the true-complement selector TCS and the spective waveform H, J, K, L, or M is applied to the 
extra pulse generator EPG so that the modulator circuit 65 column containing that closed contact pair When that 
MOD provides a pulse output corresponding to imme- I is shifted from the register SRI to the counter control 
diately successive binary bits which form a repetitive circuit CRC, the clock pulse waveform A inhibits the 
message sequence of four words; the first word of each counter control circuit CRC from counting the counter 
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CRl and the counter CRl is stopped. The counter CRl the receiver. Depending on which forni of transmission 
then contains a five bit binary coded message word is used, the initial processing of the transmitted energy 
corresponding to the selected function. If the contact at the receiver differs, as will also be described. How- 
pair on row 1 of column H is closed, the first bit shifted ever, for the present, for an understanding of the logic 
from the register SRI is a 1, the counter CRl is pre- 5 operations of the receiver, it need only be appreciated 
vented from starting and the message word is 00000. If, that there is produced at the input to the receiver de- 
for example the contact pair of row 5 on column J is coder a waveform, such as the one shown in FIG, 2(e), 
closed, then the eleventh count of the counter CRl is which corresponds to the original waveform for the 
inhibited and the message word is 01010. No pair of message sequence and from which the pulse output 
contacts is present on row 3 of column M because this 10 supplied by the modulator circuit MOD is produced, 
would give a message word which is reserved for the In FIG. 5 there is shown a block circuit diagram of 
complement start word, i.e. 1 1010. The data selector the decoder D which forms part of the receiver in the 
DSEL is arranged so that when the counter CRl has a system of FIG. 1. The input IP in FIG. 5 will be a 
message word which is lOlOX, where X is 1 or 0, it is waveform of short data pulses as shown in FIG. 2. 
changed to the word 11111 or 11 110 which are words 13 Referring now to FIG. 5, a bit discriminator BD 
not produced from the matrix MX. produces, from the input waveform IP, 0 and 1 binary 

During the time 30x to 60x following the pulse wave- bits suitable for application to a five-stage, serial-to-par- 
form P, the message word in the counter CRl is pro- allel converter shift register SR3 which is clocked by 
duced as follows. The condition N makes the message the input waveform IP. An output of the bit discrimina- 
word in the counter CRl available via the data selector 20 tor BD is also fed to an interrupt detector ID which 
DSEL to the buffer unit BU2, The pulse waveform provides an output responsive to an interruption in the 
Q=D H then parallel loads the shift register SR2 with detection of immediately successive binary bits by the 
the message word and the pulse waveform R=A'D bit discriminator BD. The bit discriminator BD and the 
shifts the message word from the register SR2 to the interrupt detector ID will be described later in more 
modulator circuit MOD, which is responsive, in the 25 detail with reference to FIG. 6. The contents of the shift 
same manner as for the start word, to produce a pulse register SR3 are continuously applied to a monitoring 
output for each bit of the message word. The waveform unit MON, and to a comparator unit COM. and are also 
U ensures that during the time 30x to 60x the true mes- transferred into a store MEM by an output signal TR 
sage word is being dealt with by the modulator circuit from the monitoring unit MON. The contents of the 
MOD. 30 shift register SR3 are continously compared with the 

At the time 60x after the first pulse of the waveform contents of the store MEM in the comparator unit 

P, the next pulse of the waveform P is produced which COM. The result of the comparison is applied by the 

clears the last stage of the shift register SRI to O and comparator unit COM to the D input of a bistable cir- 

enables the counter control circuit CRC to clear the cuit BSl. and when the contents of the shift register 

counter CRl to 00000. 35 SR3 are the complement of the contents of the store 

During the time 60x to I20x the same conditions MEM. a 0 is applied to the D input. The D input is 

apply as during the time zero to 60x except that the transferred to the outputs of the bistable circuit BSl 

condition U complements the gating in the modulator when an output from the monitoring unit MON is ap- 

circuit MOD. Thus, during the time 60x to 90x, the plied to the clock input CK of the bistable circuit BSl, 
complement start word 11010 is being dealt with by the 40 and, if a 0 is so transferred, then the Q output of the 

modulator circuit MOD. Also, the same message word circuit BSl becomes I and the Q output becomes 0. The 

as was put into the counter CRl during the time zero to Q output of the bistable circuit BSl and the contents of 

30x is again put into the counter CRl during the time the store MEM are supplied to the interface circuit 

60x to 90x. This assumes that the same remote control IF(FIG. 1), which is responsive to accept the contents 
function is being selected, which is a safe assumption 45 ofthe store MEM, to provide a remote control function 

since it is within human reaction time and so the user when the Q output is a 1 and to disable the contents of 

will be waiting to see the result of his selection. During the store from providing a remote control function 

the time 90x to 120x, the complement message word is when it is a 0. The Q output of the bistable circuit BSl 

being dealt with by the modulator circuit MOD. is applied to the monitoring unit MON and inhibits it 

So long as the user continues to select the same re- 50 from providing, or enables it to provide, an output sig- 

mote control function, the process will continue, repeat- nal TR according to whether that Q output is a 0 or a 1, 

ing the same sequence of four words every I20x. When respectively. 

a remote control function is no longer selected the shift The monitoring unit MON, which will be described 

register SRI will not have a I loaded into it from any of in more detail later with reference to FIG. 7, is clocked 
the five columns of the matrix MX. The counter CRl 55 by the input waveform IP. It is also adapted to rccog- 

will, as a result, count up to 31, i.e. 1 111 I, and on this nize either a start word or a complement start word in 

count will give a signal PW which switches off the the input shift register SR3, i.e. it can be set to recognise 

transmitter. It will be noted that if two remote control one or the other at a time. The output of the interrupt 

functions are simultaneously selected by the user then detector ID is connected to the monitoring unit MON 
the one which closes that pair of contacts in the matrix 60 and to an input PR of the bistable circuit BSl. An out- 

MX which first loads a 1 into the shift register SRI will put from the interrupt detector ID, in response to an 

take precedance and the other one will be ineffective. interruption in the detection of immediately successive 

As will be described, a "select" input IRAJS to the binary bits by the bit discriminator BD, will set the 

modulator circuit MOD determines the form of pulse monitoring unit MON to recognize a start word, and 
output from the modulator circuit MOD to the trans- 65 will provide a 0 on the tj output (disable remote control 

mitter stage STX according to whether the latter has an function) and a 1 on the Q output (enable output signal 

infra-red or an ultrasonic transducer for the transmis- TR) of the bistable circuit BSl. The result of the above 

sion of remote control function message sequences to arrangement is that the monitoring unit MON will pro- 
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vide an output signal TR in response to the recognition D input. If the input waveform pulse is a long pulse 
of a start word which has followed an interrupt output corresponding to a 1 then the counter CR2 will not 
from the interrupt detector ID and which is followed count down to the clear condition before the beginning 
by the detection of five binary bits in the input wave- of the next input waveform pulse, and in this case the 1 
form IP, and the monitoring unit MON will provide a 5 which was clocked through from the D input will not 
signal to the clock input CK of the bistable circuit BSl be over-ridden. The particular realisation of the bit 
in response to the recognition of a start word followed discriminator BD described above is not essential but it 
by the detection of five bits followed by the recognition will be appreciated that with it, the system will not be 
of a complement start word followed by the detection adversely affected by small variations from specified 
of a further five bits. lO clock frequencies used in the transmitter and the re- 

Thus the receiver is adapted to be reset by an inter- ceiver. 
ruption in the receipt of signals corresponding to imme- The sequence of events, in the counter CR2, with a 
diately successive binary bits and is adapted so that, continuous bit stream is as follows: clear, count up, 
after being reset, when signals are next received which count down, perhaps pass once through clear (which 
correspond to an uninterrupted sequence of bits, said 15 event can be called "Down Zero"). Clear, Count up, 
sequence of bits consisting of a start word followed by Count down, etc. The number of times "IDown Zero" 
five bits followed by a complement start word followed occurs between each clear is thus either nought or one. 
by the complement of five bits, then a remote control Two or more "Down Zeroes" occur only if the recep- 
function is enabled corresponding to the message word tion of bits has ceased, that is a long period of count 
constituted by the five bits following the start word. 20 down. The interrupt detector ID, which is a count-2 

Furthermore, the receiver is thus adapted so that counter, gives an output in response to two consecutive 
once a particular remote control function has been en- "Down Zeroes". If the input IP maintains a high level 
abled, it is then disabled only by the receiver being reset for a long period then what will be termed an "Up 
or otherwise by the receipt of signals which correspond Zero" condition occurs in which the count passes 
to an uninterrupted sequence ofbiis consisting of a start 25 through the clear condition while counting upwards, 
word followed by five bits followed by a complement Two or more "Up 2^roes" also cause the interrupt 
start word followed by a further five bits, which further detector ID to give an output, 
five bits are not the complement message word corre- The monitoring unit MON, which forms part of the 
spending to the particular remote control function decoder shown in FIG. 5, is shown in greater detail in 
which has been enabled. 30 the block schematic diagram of FIG. 7. Referring now 

The bit discriminator BD of the decoder shown in to FIG. 7, a start word detector SW and a complement 
FIG, 5 is shown in more detail in the block circuit dia- start word detector CSW are connected to receive the 
gram of FIG. 6. Referring now to FIG. 6, and up/down contents of the input shift register SR3. A latching cir- 
counter CR2 counts in response to pulses applied to its cuit CCL gives an output from its set output S in re- 
clock input CK from a clock pulse generator CL2. In 35 sponse to an output from the interrupt detector ID 
the case where the bit period of the input waveform IP corresponding to an interruption in the detection of 
is a nominal 8 milliseconds, a 4 kHz clock pulse genera- immediately Recessive bits or in response to the detec- 
tor CL2 and a 6-bit binary counter and a 6-bit binary tion of a complement start word by the complement 
counter CR2 would be adequate. start word detector CSW, The latching circuit CCL 

However, if an 8-bit binary counter is used, bit peri- 40 gives an output from its reset output R in response to 
ods much greater than 8 ms can be accomodated. the detection of a start word by the start word detector 

The input waveform IP is applied to a clear input CL SW. A divide-by-twenty counter CR3 is clocked by the 
and to the up and the down inputs UD of the counter input waveform IP. The monitoring unit further in- 
CR2 such that the counter CR2 responds to the begin- eludes a detector DEC which detects counts of five, ten 
ning of a waveform pulse, i.e. a positive edge, to com- 45 and fifteen from the counter CR3 and an AND Gate 
mence counting up from clear condition and responds G2. The counter CR3 is stopped and preset to all Vs in 
to the end of a waveform pulse, i.e. a negative edge, to response to an output from the interrupt detector ID, 
commence counting down. A bistable circuit BS2 re- corresponding to an interruption in the detection of 
sponds to the end of a waveform pulse, i.e. a negative immediately successive bits, applied to the preset input 
edge of the input waveform IP supplied to its clock 50 PR. The counter CR3 is cleared to all 0*s and enabled to 
input CK, to enable either a 1 or a 0 bit to be fed into the start counting by a signal applied to its clear input CL 
input shift register SR3 at the beginning of the next from an AND Gate G3 in response to the latching 
waveform pulse according to whether or not the circuit CCL being in its set condition and the detection 
counter CR2 has counted down to the clear condition of a start word from the start detector SW. The detec- 
before the beginning of the next positive edge of the 55 tor DEC detects a count of five from the counter CR3 
input waveform IP. That is to say, the negative edge at to give the output signal TR, unless a 0 is present on the 
the end of each waveform pulse will clock a permanent Q output of the bistable circuit BSl in which case the 
*r on a D input of the bistable circuit BS2 through to output signal TR is inhibited. The detector DEC de- 
the Q output which is fed to the input shift register SR3. tects a count of ten to give an output signal which is 
If the input waveform pulse is a short pulse correspond- 60 applied to an inhibit input of an AND Gate G4 whose 
ing to a 0, then the counter CR2 will count down to the output is connected to the preset input PR of the 
clear condition before the beginning of the next input counter CR3. The counter CR3 will be stopped and 
waveform pulse. In this case, an AND-Gate Gl re- preset to all Ts by a detect-tcn output from the detector 
sponds to the clear condition of the counter CR2 and DEC unless the latching circuit CCL is in its reset con- 
the low level of the input waveform IP to apply a 0 to 65 dition and a complement start word is detected by the 
the clear input of the bistable circuit BS2. and this 0 is complement start word detector CSW. The detector 
transferred to the Q output of the bistable circuit BS2 DEC also detects a count of fifteen to give an output 
over-riding the 1 which was clocked through from the signal to the AND Gate G2. The AND gate G2 pro- 
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vides an output signal to the clock input of the bistable rangement as shown in FIG. 3ft in which it is assumed 
circuit BSI if the detector DEC detects fifteen and the that on each input and output lead of the various gates 
latching circuit CCL is in its set condition. The counter either a logic 1 (high level) or a logic 0 (low level) is 
CR3 is also arranged to be stopped and preset to all Vs obtained. This logic circuit arrangement comprises a 
when it has counted to twenty. 5 NOR-gate G5 and an AND-Gate G6 to both of which 

Referring now to both FIGS. 5 and 7, their operation the waveform U is applied and also to both of which the 
may now be summarised as follows. output from the shift register SR2 is applied. The gates 

An interruption in the detection of immediately sue- G5 and G6, which supply true and complement data, 
cessive bits in the input waveform IP will give an out- respectively, feed an OR-gate G7 which produces a 
put from the interrupt detector ID which is applied to 10 logic I in response to a logic 1 from either gate G5 or 
the preset input PR of the bistable circuit BSI to give a G6. Gate G5 produces a logic 1 when its SR2 input and 
disable output. The output from the interrupt detector its U input are both a logic 0 and gate G6 produces a 
ID is also applied to the preset input PR of the counter logic 1 when both these corresponding inputs are a 
CR3 to stop the counter and preset it to all Vs and is logic 1. The gate G7 feeds one input of an AND-Gate 
applied to the latching circuit CCL to set it. The 15 G8 directly and one input of an AND-Gate G9 via an 
counter CR3 is then cleared to all O's and starts counting inverter IVl. The waveform T is applied to a second 
when a start word is detected by the start word detector input of the gale G8 and the waveform S is applied to a 
SW. Since there is a 1 on the Q output of the bistable second input of the gate G9. Both of the gates G8 and 
circuit BSI, the signal TR is applied, after the detection G9 feed an OR-gate GIO, the output of which is con- 
of five further bits, to the store MEM so that these five 20 nectcd to a reset input Re of a bistable circuit BS3. A set 
further bits (a message word) are transferred from the input Se of the bistable circuit BS3 has the waveform R 
input shift register SR3 to the store MEM. If, when a applied to it. In response to each pulse of waveform R, 
further five bits have been detected, these further five the bistable circuit BS3 is set to produce a logic 1 at its 
bits are detected as a complement start word by the output Q and is then reset by a logic 1 applied to its reset 
complement start word detector CSW, then the counter 25 input Re from gate GIO either after a time x or after a 
CR3 continues counting. If a complement start word is time 4x. depending on whether a binary bit 0 or a binary 
recognised by the complement start word detector bit 1 is being supplied by the shift register SR2, as deter- 
CSW at any time other than ten bits after the detection mined by the occurence of a pulse of waveform S or 
of a start word, the counter CR3 will be stopped and waveform T. The output Q of the bistable circuit BS3 is 
preset. If a further five bits are detected, then the AND 30 connected to one input of an AND-Gate Gil, and the 
gate G2 provides a signal to the clock input CK of the "select" input IR/US is connected to a second input of 
bistable BSI, and, if at that time the comparator unit the gate Gil via an inverter IV2. For ultrasonic trans- 
COM gives a O signal to the D input of the bisUble mission, the "select" input IR/US has a logic 0 applied 
circuit BSI, indicating that the contents of the shift to it. so that gate Gil produces a logic 1 output for the 
register SR3 are the complement of the contents of the 35 period that the bistable output Q is at logic 1. The out- 
store MEM, then a 1 on the Q output of the bistable put from gate Gil is applied via an OR-Gatc G12 to 
circuit BSI enables the contents of the store MEM to feed the output energy transmitter stage STX. For ul- 
perform a remote control function. trasonic transmission, the transmitter stage STX would 

Thus after an interruption in the sequence of detected comprise an amplifier and oscillator circuit and an ultra- 
bits, only a correct sequence of twenty bits will enable 40 sonic output transducer. An ultrasonic frequency of 40 
a remote control function. That is to say, the receiver KHz would be suitable. The output of gate G12 to the 
will not give an incorrect response, i.e. enable a remote transmitter stage STX is represented in FIG. 2{J) for a 
control function other than the one selected if, when a binary bit 0 and a binary bit 1, respectively, and the 
user initially selects a particular remote control func- resulting ultrasonic transmission is represented m FIG. 
tion, the appropriate code is incorrectly sent from the 45 Hf), 

transmitter or is degraded in its transmission to the The logic circuit arrangement further compnses an 
receiver. AND-Gate G13 which forms the extra pulse generator 

Once a particular remote control function has been EPG, an OR-Gate G14 and a further AND-Gate G15. 
enabled, then it will be disabled only by an interruption For infra-red transmission, the "select" input IRAJS 
in the sequence of detected bits or by the receipt of a 50 has a logic 1 applied to it. and this logic I is fed to one 
start word followed by five bits foUowed by a comple- input of the gate G15. A second input of the gate G15 is 
ment start word followed by five bits which are not the fed by the output from the gate G14 which receives a 
complement of the five bits in the store MEM. In the pulse from the waveform R followed by the logic 1 
latter case, a signal will be applied by the gate G2 of the input from gate GIO which occurs, as before, at a time 
monitoring unit MON to the clock input CK of the 55 corresponding to a pulse of waveform S or waveform 
bistable circuit BSI, but a 1 will be appUed to the D T. Gate Gil is disabled because of the logic 1 on the 
input of the bistable circuit BSI by the comparator unit "select" lead IRAJS. and gate G15 feeds the pulse out- 
COM and so a O will appear on the Q output of the put of gate G14 via gate G12 to the transmitter stage 
bistable circuit BSI to disable the remote control func- STX. In this instance, the uansmitter stage STX would 
tion. Thus the receiver ensures that once a selected 60 comprise an amplifier and differentiator circuit and an 
remote control function has been enabled, then it is infra-red output transducer. An infra-red carrier wave- 
unlikely to be disabled or changed by degration of the length of approx 1.00 and a transmitted pulse width 
code in the transmission path while that same remote of 5 to 30 ^s would be suitable. The output of gate G12 
control function is continuously selected at the trans- to the transmitter stage STX is represented m FIG. 2(g) 
jnitter 65 for a binary bit 0 and a binary bit 1. respectively, and the 

The modulator circuit MOD. the True Complement resulting infra-red transmission is represented in FIG. 
Selector TCS and the Extra Pulse Generator EPG of 2(A). Thus, two pulses R'. S' now represent a binary bit 
the coder shown in FIG. 3 can be the logic circuit ar- 0 and two pulses R', T now represent a binary bit 1. 
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In FIG. 2(y)» there is shown at the pulse position 5x in reception, gate G17 produces a similar output, being 
both the binary bit 0 and the binary bit 1 period an extra responsive for each period that output Q of the circuit 
pulse EP. This extra pulse is produced by the gate G13 DRS has a logic 1 on it. 

in response to inputs D, N, M, C and A, and occurs in In principle, synchronisation between transmitter and 
the last bit period of alternate message sequences trans- 5 receiver could be done with the aid of pulses R' because 
mitled. It is shown twice in FIG. 2(g) merely to illus- they always occur at a determined disUnce of 6x milli- 
irate that this extra pulse EP occurs in the same pulse seconds. However, under such circumstances, there is a 
position 5x regardless of whether the last bit is a 0 or a probability that the first pulse applied to the clock input 
I. The purpose of the last bit is to cause the phase of C of the circuit DRS, at the commencement of a remote 
alternate message sequence, as reconstituted in the re- 10 control operation, may correspond to either an *S* pulse 
ceiver, to be inverted so that each alternate message ofa T pulse instead of an R' pulse (see FIG. 2(^)). If this 
sequence is correctly reconstituted. As will be de- is the case, then the ouput from gate G17 becomes in- 
scribed, without the additional pulse EP, the waveform verted logic which cannot be decoded in the receiver, 
of the message sequence reconstituted in the receiver This is the reason for providing the extra synchronising 
could be permanently out of phase so that the receiver 15 pulse EP between the pulses of alternate message se- 
could not decode it to perform the appropriate control quences. Consideration of the presence of the extra 
function. pulse EP will show that it ensures that the output from 

Instead of arranging the modulator MOD in a way as gate G17 becomes inverted with respect to each alter- 
shown in FIG. 3(a), it can be done in a way as shown in nate message sequence which, accordingly, has to be 
FIG. 3(^). 20 transmitted at least twice, as aforesaid, to ensure that it 

In FIG. 3(6) the modulator MOD comprises an is received correctly at least once. 
AND-Gate Gill to a first input terminal of which is The receiver ingnores the inverted logic because, as 
applied the output signal of the shift register SR2 and to will now be explained with reference to FIGS. 2(k) and 
a second input terminal of which is applied the output 2(/), the inverted logic cannot perform a bone fide start 
signal of the True Complement Selector TCS, The 25 word, provided the start word has at least a 010 se- 
output terminal of AND-Gate Gill, delivering the quence in it. Referring to FIG, 2{k% the four possible bit 
pulse duration signal, is connected to a differentiating sequences 0— *0, 0— 1—^1, 1— >0 are shown in inverted 
network formed by capacitor CI and resistor Rl. The logic il. In the receiver, a binary bit 1 is detected when 
time constant CiRj is chosen such that the said differen- the high level portion of a bit period is longer than the 
tiating network is capable of differentiating each edge 30 low level portion, and a binary bit 0 is detected when 
of the incoming pulse duration signal so that short the low level portion is longer than the high level por- 
pulses of 5-30 fis are developed across Ri. The signal tion. Thus, in the receiver the inverted logic sequence 
across Ri is applied to the primary winding of a trans- 001 10 (il) of FIG. 2{k) is interpreted as output logic 01, 
former Ti. The central tap of the secondary winding of ' I, 1, 0, 1 , » , , As indicated, it can be seen that for a logic 
Ti is grounded, whereas the two outer ends thereof are 35 0 to be formed in the- output logic 01, the low level 
connected to the anodes of two diodes Di and D2, re- portion L must be greater than the high level portion H 
spectively. The two cathodes of Di and D2 are con- (i.e. L>H-0), which is not possible following an in- 
nected together and grounded via a resistor R2. Thus verted 1. As shown in FIG. 2(0, the reverse argument 
the negative going pulses of the differentiated signal are also applies in that a 101 sequence cannot be formed in 
phase inverted by said double side rectifier circuit 40 the output logic (01) from inverted logic (il) when the 
formed by Ti, Di, D2 and R2 and hence the pulse posi- low level portion of a true 0 is shorter than the high 
tion modulator signal is developed across R2. The out- level portion of a true 1. As a general rule, it may be said 
put signal as developed across R2 is applied to device that if an inverted bit comprising the second portion of 
STX. a true 0 and the first portion of a true 1 is interpreted by 

The logic circuit arrangement shown in FIG. 5(a) is 45 a receiver as a 1, then the sequence 010 cannot be 
provided at the input of the receiver to reconstitute a formed with the inverted logic. Similarly, if such an 
received transmission into a decodable message* se- inverted bit is interpreted as a 0, then the sequence 101 
quence of the form shown in FIG. 2(e). This logic cir- cannot be formed with the inverted logic, 
cuit arrangement comprises a divide-by-two (-i-2) cir- To increase the security of a system embodying the 
cuit DRS, two AND-Gates G16 and G17. an OR-Gate 50 invention, the number of bits in the start word can be 
G18 and an inverter IV3. A "select" lead IRAJS' ap- increased, for instance to 7. Thus a start word code may 
plied a logic 1 to one input of the gate G17 for infra-red be 1 101010, which contains the 010 sequence twice, 
reception and a logic 0 for ultrasonic reception. Thus, A message word which is enabled will be decoded in 
the gate G17 produces an output only for infra-red the interface circuit IF of FIG. 1 to perform the corre- 
reception. An input lead IP' has applied to it from a 55 sponding remote control function. In a television set, 
receive transducer (ultrasonic or infra-red as the case some of the message words could be used for TV chan- 
may be) pulses representing the binary bits of a received nel selection by using the most significant bit of the 
message sequence. These pulses are applied as logic Ts message word to denote either IV channel selection as 
to one input of the gate G16 and to a clock input C of such or some other function. If TV channel selection is 
the divide-by-two circuit DRS. A Q output of the cir- 60 denoted then the other bits of the message word can 
cuit DRS is connected to a second input of the gate denote the particular TV channel and can be used, for 
G17. For ultrasonic transmission the logic 0 on lead example, to first select a predetermined TV channel and 
IRAJS' is inverted by the inverter IV3 to apply a logic to preset a counter to a respective value, so that the 
1 to a second input of the gate G16. Thus, for ultrasonic number of counts of the counter from that respective 
reception, the output of gate G16, as applied via gate 65 value to a predetermined value will then determine the 
G18 to the input IP (FIG. 5) of the receiver, comprises number of TV channels which are stepped through so 
a sequence of short and long pulses representing binary that the desired TV channel is reached. If the most 
bits 0 and 1 as represented in FIG. 2(/). For infra-red significant bit of the message word denotes a function 
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other then TV channel selection, then the other bits of 3. A transmitter for a remote control system as 

the message word will be decoded to determine that claimed in claim 2, wherein the start word comprises at 

particular function e.g. whether a change in colour, least one alternating sequence of three binary bits, 

volume or brilliance is desired and whether that change 4. A transmitter for use in a system as claimed in 

is to be up or down. The decoded bits can enable a 5 claim 1, wherein said means for converting the pulse 

selected counter to count up or down under the control duration signal into a pulse position modulation signal 

of a slow dock. The value held in the selected counter comprises a first AND-Gate to a first input terminal of 

can be continuously compared with the value of an- which the pulse duration signal is applied, a second 

other counter which is under the control of a fast clock. AND-Gate to a first input terminal of which a switch- 

This other counter can set and reset a bistable circuit ^0 ""6 signal is applied, a transmission mode termmal to 

when its value reaches a predetermined value and the which is applied an information signal determining 

value in the selected counter respectively, thus giving a whether mfra-red or ultrasonic transmission should 

pulse waveform output whose mark-to-space value occur, said transmission mode terminal bemg connected 

depends on the value in the selected counter. This pulse ^ » second input terminal of said ^ond AND-Gate 

waveform is integrated with a capacitor to provide a through an inverter to a second input terminal of 

current in a control circuit whose value depends on the ^aid first AND-Gate and an OR gate having two inputs 

mark-to-space ratio. The value in the slowly clocked "^Pffll^fy ^°yP^«^ ^'^'^ ^ ff. 1 

counter for each function can be preset to a mean value AND-Gates and an output terminal coupled to a trans- 

which determines a 1:1 mark-to-space ratio of the re- mitting device. .... , . ^ ^ 

1^. , f. . u^I„^ „ ^^„„ 20 5. A transmitter as claimed m claim 4, further com- 

sulting pulse waveform and, hence, a mean current . . , *• i *■ 

I 1. * f J» pnsmg function selection means, a message encoder 

value when that function is not selected and the counter *^ , • if • ^ r ♦u r . 

, ^ „ , , I 1, J «/u*« ft io which in response to operation of the function selection 

IS no actually ^owly docked. When that function is ^^^^ ^ ^^^^ 

selected, then the respective counter will be slowly f^^,^ ,,1,,,,^ function, a parallel-to-serial 

clocked up or down, hence, slowly changing the mark- ^^i^ ^.hift register, a data selector which enables the 

to-spacc ratio of the pulse waveform from the respec ^^^^^^ ^^^^ j^^^^^ ^-^^ ^^^^^ ^ ^^^^^^^ 

tive bistable circuit up or down for so long as that func- ^^^^ ^ j-^^^j ^^^-^ y^.^^^ ^^^^ ^^^^ ^^^^^ ^ ^^^^ 

tion IS selected until a desired value is reached. ^^j^ generator, means for controlling the generator 

What IS claimed is: ^^^^ output of the output shift register, a true-com- 

1. A remote control system compnsing a transmitter 3^ ^i^^^j^^ selector and timing control means which, in 
havmg an encoder and a receiver having a decoder, in response to continued operation of the function selec- 
which each of a plurality of remote control functions is j-^^ j^^^^ continously shifts the output shift register 
represented by a message sequence comprising a plural- controls the data selector and the true-complement 
ity of binary bits of which a binary bit 0 and a binary bit selector so that the generator transmits data pulses cor- 
1 are distinguishable from each other by having, for the 35 responding to the modulating waveform of successive 
whole duration of a bit period, different time ratios of ^jn^ry bits which form a repeated message sequence, 
two different parameters, being respectively a high 5 ^ receiver for use in a system as claimed in any of 
level and a low level portion of a bit period, forming a claims 1 to 3, wherein said means in the decoder for 
pulse duration signal comprising an edge each time the reconstituting the received pulse position modulation 
said signal is changing from one level to the other, said 40 signal into the original pulse duration signal are a first 
message sequence being repeated at least twice by said AND-Gate (G16) to a first input terminal of which the 
transmitter, wherein in order to be able to use the same received signal is applied, a divide-by-two circuit 
encoder at the transmitter side and the same decoder at (DR5) to an input terminal of which also said received 
the receiver side both for ultrasonic and infra-red trans- signal is applied, a second AND-Gate (G17) a first input 
mission of said binary bits, the encoder comprises means 45 terminal of which is connected to an output terminal of 
forconverting, in the case of infra-red transmission, said said divide-by-two circuit (DR5), an input terminal 
pulse duration signal into a pulse position modulation (IRAJS'}, to which is applied an infoimation signal 
signal whereby a data pulse is transmitted on each edge indicating whether infra-red or ultrasonic transmission 
of said pulse duration signal, and wherein the decoder takes place, connected to a second input terminal of said 
comprises means for reconstituting, in case of infra-red 50 second AND-Gate (G17) and through an inverter (I V3) 
transmission, the received pulse position modulation to a second input terminal of said first AND-Gate 
signal into the original pulse duration signal and (G16), and wherein the two output terminals of said two 
wherein the encoder further comprises an extra pulse AND-Gates (G16, G17) are connected to two input 
generator for generating an additional pulse (EP) which terminals of an OR-Gatc (G18) from the output termi- 
is transmitted between alternate message sequences 55 nal of which the pulse duration signal is obtained, 
whereby each alternate message sequence is inverted 7. A re<iciver as claimed in claim 6, which further 
when decoded by said decoder to ensure that, in the comprises a bit detector adapted to detect binary bits 
event of undesirable initial message sequence inversion corresponding to received data pulses, an interrupt 
in the decoder, a correct message sequence is received detector responsive to an interruption in the detection 
at least once. 60 of the immediately successive bits by the bit detector, a 

2. A transmitter for a remote control system as serial-to-parallel input shift register into which the de- 
claimed in claim 1, wherein said message sequence com- tected bits are fed, a monitoring unit, said monitoring 
prises a flow of binary coded words, the first word unit being adapted to recognize either a start word or a 
being an m-bit start word common to all the remote complement start word in the input shift register, being 
control functions, the second word being an n-bit mes- 65 settable by an output from the interrupt detector to 
sage word peculiar to a selected control function, and recognize a start word, being adapted to provide a first 
the third and fourth words being complements of the output signal in response to the recognition of a start 
start and message words. word which has followed an output from the interrupt 
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detector and which is followed by the detection of and means responsive to the end of a waveform pulse to 

n-bits, and being adapted to provide a second output enable either a first type or a second type binary bit to 

signal in response to the recognition of a start word be fed into the input shift register at the beginning of the 

followed by the detection of n-bits followed by the next waveform pulse according to whether or not the 

recognition of a complement start word followed by the 3 counter has counted down to the clear condition before 

detection of a further n-bits. an n-bit store into which the beginning of the next waveform pulse, 

the contents of the input shift register are transferred in 9, ^ receiver as claimed in claim 8. wherein the moni- 

response to said first output signal from the monitoring t^^ng unit includes a start word detector and a comple- 

unit. a comparator adapted to compare the contents of ^^^^ ^^^d detector connected to the input shift 

the mput shift register and the store, and a bistable cir- 10 ^^^^^ ^ ^^^^ ^^^^^ j^^^j^j^ ^^^^^^ ^. 

cult said bistable circui having an output arranged to interruption in the detection of imme- 

enable or disable a remote control function correspond- ^.^^^j successive bits by the bit detector or being set by 

ing to the contents of the store, said bistable circui ^j^^ coniplement start word detector, and reset by the 

having a first input arranged to provide a disable output , ^ * * * i.- t.^ -j u /i ^ 

from fhe bistable circuit in response to an output from 15 word detector, a counter which divides by at least 

the interrupt detector, a second input to which said 2"+^^' ^'^P"^ P^^f 
output signal from the monitoring unit is applied as a waveform, stopped in response to an interruption m the 
clock signal, and a third input connected to an output of f immediately successive bits by the bit de- 
the comparator such that the condition of the compara- ^^^^^'^ ^^^'^t response to 
tor is transferred by said clock signal to the output of 20 ^ output from the latching circuit and the detection 
the bistable circuit as a corresponding enable or disable start word, and a decoding circuit, which decoding 
output. circuit decodes a count of n in the counter to give said 
8. A receiver as claimed in claim 7, wherein the bit ^^^P^^ ^^B^al and which is inhibited by an enable 
detector includes means adapted to derive from the output from the bistable circuit, which decoding circuit 
received data pulses a waveform of short pulses corre- 25 decodes a count of n+m in the counter to give an 
spending to a first type of binary bit and long pulses output signal which is arranged to stop the counter 
corresponding to a second type of binary bits, and up/- unless a complement start word is simultaneously de- 
down counter which counts in response to pulses from tected, and which decoding circuit also decodes a count 
a clock, said up/dowh counter being responsive to the of 2n-hm in the counter to give said second output 
beginning of a waveform pulse to commence counting 30 signal and which is inhibited if the latching circuit is not 
up from a clear condition and being responsive to the set. 

end of a waveform pulse to commence counting down, » * • • » 
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